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ALY (CFC) LA (O F &8~ » i T A R = RAGHEIGE » DU
MA brARH L TR AR A AR~ S bR S L Alrs - L ErE A
{BEARE - BRI A RE TR DUR D 2 B R = RASHEI - R RS- -

HAEITG & A E B 45 IR 7y R AR, - kB s =50 - BslE
R FEWRIEK T BARZ AR B AEE N 1 T s AR ~ BARIR T PR EER
TRAH > SRk R {SE FH SRR S oK 38 B SR HEIE » By T 2R 20254 FRI% 22
2 BEE - BIRIREERTIER 2 20T » IR - AR TR SR
B L - IAERRNER (REFBORZAE Hitg s - R Bk 8 s Tifr Rt
ZRINAEERA DRI REEARRIRFEERR T 2 BEEH s — -

Gl H e s HEORR 2 RINREF Rl - RIS EARI Bt e a4
(Combined Heat and Power, CHP) %4t {4 S BB B ANEE I 2478 2 B
JEFERLEEL - WIEL PR - 75 W T R Rl A BE R B [ E 55 100% » S5 {H
FRELERRE R BRI » (£ 40%HE S48 5 8 1 - HERG0%AE & & DLUEEEL
B R R RERE T ) K2 o [ EVE LA 2Rl - 5 H40%LLE
RIREHE L > Rl 5545 40%¢86 & DA R 2 818 - DIBVE B T 2 BYREAKEE
B MR RE M IRIEH 20058 B UBE A HE R 2 K RIRE T - R
ol BB BN ER S 248 SRR IR (B AR /KBRS 2 > CO ~ CO, TUNOX FEHJ 54
RAEZ PN ED  RtHRESRE BB AR ERB I ESE LA

4 BT PO AR BRES -



Standard ‘ 60%

Power P *Waste" heat rejected to environment
40%
Useful energy produced for electricity

100%

Fuel Input -
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CO, Emissions

Average Coal Power
Plant

UsS.Gnd

Natural Gas Turbine

Average NG Power
Plant

Bloom Energy Server
(NG)

Bloom Energy Server
(Biogas)

o

800 1000 1500 2000 2500
Lbs. of CO,/MWh

&l 7 Bloom Energy %85 24 B EoAth 35 B8 Z:47 2 CO2 HEEbi

Water Usage Compared

Annual Gallons

Generation Type (per MW of Bloom
equivalent generation)

Bloom Energy Server 0 001 million

Combined Cycle Nat Gas

Plant (cooling tower) 250 2.1 million
Coal Power Plant (open -

loop cooling) 35,000 291 million
U.S. Grid 10,300 86 million

&l 8 Bloom Energy 5% 85 £ 4t B H Al 35 86 240 2 FE /K E LR

HATZ /A EIHERE >~ SOFC 328 245 » 20 9 s » Miak3F ) SOFC 28
L H S E R =7 R 250kW(ES-5710 Energy Server) i 200kW(ES-5700
Energy Server) » #% 2478 AR ZARNatural gas){E Rl - 7R o] B A
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WHE 5 (ELH - BT R 160kW 2 f540(UPM-570 Uninterruptible Power
Module) f¢ A W # 6 {40 » B o Ty R K 200kW 2 15 41 (UPM-570

Uninterruptible Power Module) > {&iET o FefE4Y 96 /NEF 2 B4R ZH BB fF FHEE /T -

[&9 S%p%Bloom Energy /A H] 2 SOFC# 2 £ 41 B8 35 Jf5i4H

BESN - A FIRH A Z FERAGE MO MEL NS - HAE AR
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1AM E A E F60 MW
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3AMERFAS F
4 Z BN Ry E R R Z5ALNG)
fREE A5 iRt - AT RO SR - BE 48R4 (System Cost)

ERYRIRH R AN (Fuel Cost) 2 38 88 4- X A (Total COE) » #IFR2FT7 °
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2 SERBE /A F]SOFC 3488 24t s BB A (L R EERR

Project Cost in USD Cents/KWh

Term Bloom | Fuel Cost | Total COE
Cost
15 YrAvg 9.00 450 13.50
15 YrAvg 9.00 5.00 14.00
15 YrAvg 9.00 5.50 14.50
15 YrAvg 9.00 6.00 15.00

2% > B ARa i A R [ B AR BE AR AR T (L > 39595553/
& AR AR S RS B A AL RAS TP ATERY 2 B0 R4 .5~65 57/
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S B AR =S F AR A

=0+8.5=17.5 F43//%=0.175 ZETT/Ex30= NT 5.25 7U//%
{E LR EAS G A B SRR T3~ FHSERE - B JAERS R R IB e

R o NIt - 5 B EME A A BRI - NEARARERBLIETH
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BE A EEEAREERME © 22 100MW 2 A » 1] HBURIEZ SRR - 18
2 AE=ERA TR (RS E ) -
8 9. H A A B SRR S 8 2%/ D IENRE R 533 757
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FRE 1055 (P AR (S 1N FE Y4B 2 A e B0 1 (L 2R

BE AEIEE SHHMETE 1 585 S0kW - 1 4H 6 F53E 300kW » S H(FE

17



ORE - IR 1 FERPRLEELTTE 4~6 /INIF » (ELEA S FEmTrHk
Ff 300kW gt - A2t -
FRE 11. BRI A B 2 s e e DU % ? F = BT A
BE A EIEE s E R TR TR IR L7 ek i SOE i EE
BT > FE TS ] 2 AE R - AR TT ER E R E
KW 500 = e desd) B T g 2 7520 > I BE AH]

i S A B BT 4ERE - DUEDR 99.5% DAL FETRF 4 A

I

71~ HA=ZHIIL/AEISOFC-MGT JRE&RFN4E

H A~ =2 H 172\ 5] MHPS(Mitsubishi Hitachi Power Systems)fs H AR =28 T.
NFEIEHTTBUERT BB GBI RFER 10 2014 FHEFRIALAVIAE > %
N E AR R S K T2 BRI AR B s i R UL BT RS - R A IR
ARBILHTRE IR S S 4RI RE 5% 1% NEDO(The New Energy and Industrial
Technology Development Organization) & Bh{E BRI EEA 2 5T » BT E
SOFC #5868 24 R R it e BATBCR I BRI AR 3 B 2470 - falic Bofth B
RBLGE Z FEEABCE - DIARSERT T EERG 80es » AY 2017 38—
HEMEE B IRE RS - &G ERRE YR BN SOFC KA S fe s
% Micro Gas Turbines (MGT)#H R —FE S350 ~ (R SEALhHERaviE 155 E
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1. H SOFC #ft [ EREIIREY » RIE 1.5M » NEHEE K38 2 (LB R
EIEAE 10 K 11

Electricity Generating Part

Tubular type Cell Stack

P @ Electrical Path
B o,

Reforming == s 2

Cathode (LaSrCaMnO,)

Electrolyte (YSZ)
Anode (Ni/YSZ)

ubstrate Tube (CSZ)

[&10. [EREEIRAYSOFCH MY K A Bl A 2 [l

‘o .
g o,
0, l
Reactions: ke }“o :
1120,+ 20~ s
? - Cathode [imesils =)
5 e, O;
2= P
Overall reaction: 0 {
{exothermic reaction)
1/120,+H,—H,0 Elect 02~

|
02~+H, Anode @E}

~H,0+2e~ J
CI;‘J m@
[E11. #E (LN R EE

L] 105 AT RN R GE s K BB B 7 A2 20 CHe+ H0 - 3HA4CO
2. FEMMEBALIET PI400~S00FRE BB Ry —[F - 1 H LAS[E Ry—{[E X AsE4H -

ERES > WNEI2 -
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: o e AR
Sub-module
Cartridge
Cell-Stack

128 e e B A R ]

7. ~

3. WHEMENEEERN - NE 13 > DRSS ERE - ME 148 8

BE A B LR R CriE) -

Sub-module Pressure vessel
B3 B A 2R

0.6

¥ Power - Pressure u.EMPJ

3 £ o.4vipa
0.2ZMPa
0.4 F
Atmospheric

]
B

Temperature : 900°C
- Fuel :
H,/CO/CO./CH,/H,0=14/2/30/10/43

Power Density [W/cm2]
= =

O o 02 04 08 08 10 L2
Current Density [A/cm?2]

[El14. AT EA S B BRI S A B A T A (At AR [
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4. MEGAATEBloom Energy” SOFC# 8 2 BT 5 1Y i B ENVA F5 HH S 4tV MILFE -
i AEA S REGR EHERERIZ= R > 20 15 + MHPSHIEHHEH Y208 2%
SEEOE E A EIB NS E i (Recirculation Blower) [0 E|BEE BRI E M B 17 it

o BEEESOFCHTRRHYENR AR > A LR SRR E A RS - A1 16 -

Recirculation
Blower

Reformer
H,, CO

‘Heat
Generating

Fuel cell Fuel cell

[&15.Bloom Energy ” A FH A4 /MELE  [El16. MHPSHHEH AV ZAEE R IE IR H

5. MHPS.Z SOFC+MGT Hybrid SystemG& &8 40 S R EANE 17 - 77
R SOFC I SR B B dim¥micro gas turbines (MGTS)INERSY » B 7 SOFCEH— &
B ELRE R R RHE R BERE AN - 55 P B8 T A I SOFCE AE Y B SRS MGT 7
AFRIMNNE ST » BRIBMGTEE AERYBEFUK (88 °C) K ZE R (175 °C) rI F A1 I 1R

Ry HA AR - AR ISR 55 %t T E73% -

System Configuration
200~250kW

5t stage : o
-
L -.
CRO 2rid slago o
=

86kW/50kW
(Hot Water/Steam)

[&17. MHPS 2 SOFC+MGT Hybrid System/# i~ & [
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HASHS AR NELS

Micro gas turbine

[&18. MHPS 2 SOFC+MGT Hybrid SystemzE{E /i A2 &

MHPS 2> SOFC+MGT Hybrid System B P44 M & Kz PN # s e 4 &l 19 K2 [&120 ° -

[&19. MHPS 2 SOFC+MGT Hybrid System & &4 M [

e Fuel Cell-module

Pressure vessel

[&20. MHPS 2 SOFC+MGT Hybrid SystemA i [
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MHPSZ SOFC+MGT Hybrid System5e 8/ A AREEMERAZA0 T @21 5ek3 T -

Gas Compressor

Cleafi
Water

Soft Water
Ernergent.
| )

5 SOFC Hybrid System

LINSs3ld

=L

Heat Recovery
Uit
(Steam) | Steam (Out) )G

:

[&21. MHPS 2 SOFC+MGT Hybrid System5e E&r i H AR 41 228 1 Az =

3. MHPS 2 SOFC+MGT Hybrid Systemi A SRt ki L4778 R4 S ThEE

Item Connecting Condition Note
Pressure Flow Rate Tank Capacity
City Gas 0.7MPaG and over | 50Nm3/h 4.5 m3 and » In case fuel gas with enough pressure is provided
over continuously, The tank can be omitted,
Nitrogen 0.5MPaG and over | 25Nm3/h 500 Nm3 and » Nitrogen Gas: Startup and Shutdown Process Only
(Max instantaneous:30Nm3/h) |over » MNitrogen bomb is applicable.
1 Clean Water |0.1~0.3MPaG For Reforming: 20kg/h 0.3 m3 and » CW for reforming (20kg/h): Startup and Shutdown process
n (cw) over only
Soft Water |0.02MPaG 98kg/h — » Water softener is necessary.
{300kg fh at filling water)
Emergency |AC210V, 3-phase, |31kW / 36kVA and over s #* In case of grid power outage: Emergency Generator must
generator | 50Hz/60Hz {In case of using N2 PSA 54kW supply power with 60sec.
/ 59kVA and over) ¥ 15 hours running due to safety shutdown
* In case the micro-grid incorporates proper ESS, Emergency
generator can be omitted,
Discharge | Atmespheric 1,450Nm3/h s » The Ambient temperature: 0 °C
o Gas Pressure
] Steam 0.78MPaG 98kg,/h(Max) el = Hot water recovery system s applicable.
i Power AC210V, 3-phase, | Capacity : 1000A = = AC220V is applicable.
50Hz/60Hz

f& b2 1. K223, o AT R Z e A R i AR

st ELfE:

A, RIRFETI0.TMPaGEL L » 8 50Nm/h » 4015 (e A i 4 HI B 45354, 5m DA

LR

B. &4 EE/10.5MPaGLL E > JiE25Nm’/h »
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C. §ZiF7K: BEFI0.1~0.3MPaGEL L » & 20kg/ » H5580740.3m DAL 2 GEFAEE - 7R
HAE RS e E RIS RR ] -

D. #/K: BEJ70.02MPaGEA _E - /i &=98ke/h -

E. Zo3@E: AC 39 210V 50/60Hz 31kW/36kVALL L - JHREAEOOFD A LSS =
ANREIFFTRE < B8 ) » HZRREAERF1S/NRFRL L

A JFORHINR K T BR 12 15 ASOFCHE SR BERE - (i A1 FH SOFC 2 4 Y B SRk
MGTEAEFHSMIE ST » HeleMGTIE 42 1Y RS EK R 25 58 T FA A A 2y HoAth FH 28
Pt DA P LS

F. &R — KRB - Ji&1450Nm’/h -

G. 7EF: BE110.78MPaGBL | » 7 &98ke/h «

H. #JJ: AC3$ 210V/220V 50/60Hz &3 1000A °

6. MHPS 2 SOFC+MGT Hybrid System#E{F & 4% K 48 e B 40 [@122: H A EAE H
RE(EMTT - (E R R TERBHRAEFR - HAl AR AR E250kWiEE T

i 19,000/ N - ﬁﬁﬂﬁilMW%@iZ%%EZOISEEETE&J F@?EP

start & stop durability
load variation durability

long term durability

7 ﬂ. & i
//’4 > =
TOYQTA
1MW-class N —
(Half medule) durability for 1 time per menth start & stop

E122. MHPS - SOFC+MGT Hybrid SystemiE{EE48 & S s

start & stop durability
load variation durability
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HER S IE S B2

\)

RIREL. ORI 27 4 | B P AR R 2 /D e % /00

MHPSA B E 7 AR R RIRR  FF & F534Nm3/h for 250kW ALY Ry 8
0.13617Z 77 AN RRIRSR » ELIS5%(LHY) » 1 EMGT R Z£73% -

MR B B3 B A A B BB T L A 2

MHPS/AE)E7E: 8% SOFC + Micro Gas Turbine

0

PRt FORLLER R - Sk -

5

I RE 3. AR R S 2 /)

MHPS /A 5] & 78 4K 750~ 1000FE GEEERFE) -

R4 HEBCR AR 25/ 07

MHPS 5] %8 :Micro Gas Turbine HH LI EE B52S0RE 245 » 3334 By EhE m] =]

USRI ZE AR 7R R EEK -

RERES. ek i 1 2 (E 26/ )7

MHPS 2 5] &8 B 1mE Ry 7T0dBRAT

REG. s i A A 22 [ e TR f = VB N B R A M U R (R e B R EEa B
BROK B A 2

MHPSAFEIEE: FINENE A - fREEdl= - EAS RR11.2m x 73.2m
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X 1553.3m » SHME R R Rt LS A oy o DRI 2

FEEEER > AT RS T EIHOKES - S B BRCKE
i -

IR 2 IR E A SRS AT 87

MHPSAHEIEE: I3(EA - BUSESME A ~ Eiwl(E A - 22228 H Rl E2(E A -

IRES. H ATt A B KRB E 2/ D MW E 53 57

MHPS A EEH: FeR250kW » A2 H Al R PRI H A -

FHRR9. HEE

MHPS A EE7E: TR IS KA bas T T & ALK > fuel stack A] ZHAR(H FH 74
/R -

MIRE10. H ARt A B4 2 scimat s DU RE R % ? = BETEiE A?

MHPSA IS TR EE U - (REH S B EE R 1F - ZERGERTT

HAHAF S ENRE AT RE > Z A E ISR BT =

H o
Ao —
B HEaRSBH
EXREBREER - BBloom Energy/y =] A St s AR E H A H

=M AE N BRI EFSE S SRS Z JERAERAZ
oa > FEIEEH AN TR A AR B F2 H DL T 28R R

— ~ £ Bloom Energys& (6 # & #F FH T HE (L 30 e RIREA » 2 e ftek

i hEER AR R B o P IR A T U A 2 €2 PR (HMHPS 2 22 £r H
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FETEH - A BB 7 3 o W LEE AMHPS YR A BLA
AN EIREA R RS EE - R EALNE B T EITHEE - rTR gt
BRI s AR & Z BT -

—_

(AR EIfE: Bloom Energy 120~150m’ /MW » MHPS£J140 m’/MW *
FHE > MEERSREMW > LLHIREA BN S AT e e 2 22
Hi - ERYEIMY 2 — B EFT(P/S) B = BE R B FT(B/S) fER% 7] LA 4
SEEIMIW S > & 2208 Fek 5 B P A 1y P o 2 Pl A A

2. WRRIACH A Ry L 40 2¢ B PR IR 2858, » Bloom Energ %7 FLETE 12"
B2 F115psig - BEA RIS ERTNMER AT E G HEMRT - g#
s FLTE GRS EDTF > B EATEE - HIAEE G T » M
ME o QISREAE K IR AT A BEA BT E SR IER Al T » MG
SN ZPISERESS » B AT A ERL AT T

3. SEEEE MIHEL Bloom Energyfs B AN —E Z.4% 5300kW » 0] A 515
FE R 2 (EMW;MHPS H AT R & R F5250kw > IMWIEfEsl i o -
YRR A B AR BRI - BT L ~ B - Bl R A R
Y55 (I EELEE I FTES » HAETBloom Energy #E 3% B A AREA & )

ZHf 7 4556 - MHPSHISE -

-
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